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A NOTE ON THE SENSORY CHARACTER OP BLACK 

SOME years ago Professor Ward published an article entitled 
"Is 'Black' a Sensation?" 1 The question was answered in the 
negative. Ward believes with Fick that we perceive black objects, 
but that darkness is simply the zero intensity of the sensible quality 
"light"; so that what we may call the "sensory content" of black- 
ness and darkness is in reality "the absence of visual sensation." 

Ward's arguments have never, so far as I am aware, been met by 
a rejoinder; and the principal reason, as I venture to think, is that 
his article broaches an extraordinary number of controversial topics. 
A full consideration, pro and con, would fill a small volume. I be- 
lieve, nevertheless, that the definitely psychological arguments may 
be discussed within decent limits, and I attempt their discussion in 
the present note. Ward, in fact, supports his conclusion by two 
closely interwoven, but logically distinct, lines of evidence: by 
direct appeal to psychological observation, and by a review of visual 
theories. On this second path I shall not follow him. For whether 
Helmholtz confused sensation with perception, whether Hering's 
physiology is adequate to the psychological data, whether Wundt 
changed his mind between 1874 and 1905, 2 whether Mtiller is more 
ingenious than convincing — all these questions, acutely as Ward 
debates them, and necessary as their discussion may be to an his- 
torical setting of the psychological issue, are really irrelevant to 
that issue itself. The important question is whether what we call 
"the blacks" or what we might also, but for habits of expression, 
call "the darks" are positive qualities of visual sensation. 

We are primarily concerned, then, with the appeal to observa- 
tion; and we should naturally expect to find in Ward's pages a 
somewhat detailed study of the visual phenomena in which black 
plays a part. As a matter of fact, not much is said of vision ; Ward 
prefers to go further afield; and what is said is not always beyond 

i The British Journal of Psychology, I., 1905, pages 407 ff. 
2 Wundt has replied on his own behalf in Psychologische Studien, II., 1906, 
pages 115 ff. 
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challenge. "We are told, for instance, that "in a light-field many- 
colors may be distinguished, but in a dark field none. ' ' Yet ' ' light 
admits of indefinite increase," and "ranges in intensity ... up to a 
dazzling brightness that becomes painful and blinding"; these are 
Ward's expressions; and Helmholtz had written in 1867 that "with 
increase of brightness all the simple colors approximate white or 
whitish yellow." "We are asked again (the question occurs in the 
polemic against Hering) : "who ever heard of a blinding black?" 
Yet Ebbinghaus, writing in 1897 of general adaptation, parallels 
"dazzling brightness" with "impenetrable blackness": "you have 
spent the evening in a good illumination, and now you set off home ; 
everything out-of-doors looks impenetrably black; you are at a loss 
to know how you are going to find your way. ' ' The ' ' impenetrable ' ' 
black that follows upon intensive light-adaptation is definitely 
"blinding" in its effect; I should not hesitate to apply that adjective 
to it; and von Kries comes very near the actual term when he re- 
marks that "at first we can not see anything at all." 

These two samples may suffice for the present to indicate the 
treatment of vision: Ward's chief reliance is on the analogy of 
darkness to silence. Here again he follows Pick, who wrote in 
1879: "I find this process [the darkening of a white paper to black] 
precisely analogous to that in which a particular tone is heard with 
diminishing intensity until at last it disappears in complete silence. ' ' 

Let us see how the analogy is used. Where the cessation of 
sound is striking, Ward remarks, "everybody speaks of the cessa- 
tion as audible." I do not think that I have ever come across the 
phrase "a silence that could be heard"; the regular expression, 
surely, is "a silence that could be felt."* This, at any rate, is the 
only correct verb to apply to a silence which follows upon loud 
noise. I have made a number of experiments by subjecting ob- 
servers, trained and untrained, for a period of 30 seconds or more, 
to the noise of machinery in my laboratory workshop; at the end 
of the set period the noise was cut off as abruptly as possible. 
"Various organic and kinesthetic sensations are reported, most fre- 
quently a slight dizziness and a change of breathing; but all ob- 
servers find an "oppression" in the region of the drumskins, a 
"boring" in the ears, a "pressure" in the ears, a "pushing" at the 
ears, a "feeling as if the ears would burst," and so on. Silence, 
under these conditions, is not auditory, though it is largely auricular. 

3 I am sure that I have read, in works of travel, of silence which (like 
darkness) could be "felt"; I connect the phrase in particular with the silence 
following an earthquake. But I can give no reference; and the Dictionaries 
of Quotations that I have consulted mention neither audible nor palpable 
silence. 
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"Nobody would object to defining silence as the absence of all 
sound," Ward observes, "till he had shown beyond question that it 
was something more." But in the cases of which I am speaking 
silence is dissociated both from sound and from its absence; a noise 
is succeeded by a "feel"; silence, as experienced, is something else 
than sound or the cessation of sound. 

If, again, an observer is asked to describe the course of conscious- 
ness during a period of time which includes the objective cessation 
of a weak and continuously decreasing sound, he invariably reports, 
at the moment of subjective cessation, a marked change in breath- 
ing and the relaxation of muscular tensions in head and face ; often- 
times, a weak emotion of relief. The organic and kinesthetic feels 
are, here too, the sensory materials of the perception of silence ; and 
there is no direct realization of an auditory blank such as seems to 
be implied in Fick's account. 

It is true, on the other hand, that if one listens in an objectively 
quiet place one may catch Preyer's entotic phenomena. I have 
often verified the observation, in myself and others, when sitting 
late at night in an inner room of the laboratory. Only one is then 
listening for — sound; and sound is what one hears, not the "absence 
of all sound. ' ' 

Such are the sensory data of silence as they may be observed 
under simple experimental conditions. The apprehension of silence 
may occur, of course, in far more complicated settings. Thus, ac- 
cording to Ward, who is now criticizing Stumpf , the ' ' perception of 
silence wakes the miller when his wheel stops and the clerk when 
the sermon is ended." Here, however, we must analyze a little 
more closely. What the miller directly perceives, if his wheel stops 
in the daytime, is dizziness and ear-pressure. I have noticed these 
things, at some degree of intensity, when passing from a noisy train 
into an unusually quiet snow-blocked street, and when the engines 
of a liner have stopped in mid-ocean. So far the parallel is fairly 
close, for the mill vibrates as do the train and the boat. But on a 
calm sea I have slept uninterruptedly through a stoppage of the 
engines; and the miller might sleep as soundly if he had no special 
interest in the mill. The various organic stimuli have power to wake 
him for the same reason that the baby's cry has power to arouse its 
mother, or the groan of her patient the sleeping nurse, or a mere 
hint of the scent of fire the dozing watchman. Complex sets and 
adjustments are here in play, and it is only a Podsnappian flourish 
that can dismiss the facts to a psychology of perception. As for 
Fechner's sleeper, he too has his cues: the preacher's change of 
intonation as the sermon ends, the incipient stir and rustle of the 
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more wakeful members of the congregation: but it is the fear of 
ridicule or of social condemnation that has given the cues their 
sanction. When the whole congregation sleeps, "worldly Tom and 
Bob and Billy" all together, then Sir Macklin may be removed 
without disturbing their slumber. 

From these considerations it sems to follow that the meaning of 
silence may be carried consciously in a number of ways: by faint 
sounds, by dizziness and ear-pressure, by release of breathing and 
of muscular strains. There are, very likely, cases in which it may 
be carried by the feel of walking on tip-toe, or may be reinforced by 
such visual impressions as monotony of color, signs of previous habi- 
tation, etc. All this, we may grant, stands upon the level of per- 
ception. But when the silence becomes significant, and we enquire 
for the conscious processes which carry the meaning of a significant 
silence, then we have passed beyond perception to the levels of asso- 
ciation and attitude and acquired interest. Unfortunately, the 
group of experiences to which this particular mode of apprehension 
belongs has not yet been brought under experimental control.* 

There is yet another point in Ward's criticism of Stumpf upon 
which it seems necessary to comment. We often have a non-auditory 
consciousness; we may have it under conditions of external quiet, 
and we may have it despite the presence of fairly strong auditory 
stimuli, as when we are utterly absorbed in some sight. We are 
then, for the time being, deaf. In the same way, when we are 
utterly absorbed (say) in music, we may be, though our eyes are 
open and are variously stimulated, temporarily blind. Under such 
circumstances it seems to me that we fail to hear and fail to see with 
our ears and eyes precisely as we do not hear and do not see with 
our hands and feet; the distinction here of privative and negative 
terms is psychologically meaningless; privation, so far as conscious- 
ness is concerned, is nothing else than absence. Stumpf has con- 
fined himself to the simplest case, that of the "absence of external 
stimulation"; and Ward counters by the remark that "when there 
is nothing to hear we do not say that we do not hear in the sense in 
which we say this of hands and feet." The rejoinder is doubly 
warranted : for consciousness when there is nothing to hear may still 
be auditory, and if it is not we may have a positive feeling of 
privation. But when we are looking back, retrospectively, at a 
non-auditory consciousness of the kind I have described above, we 
are, surely, ready to say that we did then no more hear with our 
ears than with any other part of our body. 5 

* Cf . my ' ' Feeling and Attention, ' ' 1908, pages 199 ff. 

5 There are, no doubt, many occasions of this general kind when, in reply 
to the exasperated question "Didn't you hear me calling?" we say apologetically 
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I come now to a portion of Ward's discussion that I find very 
puzzling. Ward supposes that "we succeed in finding a dark gray 
to match" the gray of the Eigenlicht. "A strip of such gray on a 
white ground yields a sensation that is darker still." That would, 
of course, be the immediate result; and we should have a case of 
what Hering calls simultaneous contrast or simultaneous negative 
light-induction. Ward then rightly argues that the physiological 
mechanism of the contrast-effect is, "so far as psychological descrip- 
tion is concerned, wholly irrelevant." He proceeds as follows: 
"Leaving physiological differences aside, we can at least clearly 
imagine a parallel in the case of sound, which would hold good 
psychologically, at all events. Suppose we hear a loud sound of 
constant intensity and quality and simultaneously a much fainter 
one of different quality. Let the intensity of the latter steadily 
diminish and the contrast in intensity between the two sounds will 
steadily increase ; and there is a priori no reason why we should not 
attribute this growing contrast to the increasing stillness of the 
waning sound." I suppose that the louder sound here stands for 
the white background, and the weaker for the dark gray. But 
where is the parallel ? The gray on the white ground does not grow 
continuously darker; on the contrary, it gradually lightens (simul- 
taneous light induction). The two sounds, heard together, if tones, 
would assuredly either blend or beat ; and to call a difference of in- 
tensity a "contrast" simply begs the question. Furthermore, to 
"attribute a contrast to" something is to try to explain that con- 
trast, while we were invited to leave explanation for psychological 
description. And finally, to ascribe "increasing stillness" to a 
waning sound is to imply that stillness may be perceived as an 
auditory blank, that its "sensory content" is the "absence of audi- 
tory sensation." But this is the very thing to be proved, and we 
have seen earlier in the present note that the evidence is against 
such an assumption. 

What, then, of Preyer's saying that "just as black is a sensa- 
tion indispensable to painting so is the rest a sensation indispensable 
to music ? ' ' Our first comment must be that it is unhappily worded. 
For black is not indispensable either to the painter's palette or to 
the critic's eye. Out-of-door painters use black pigment very little 
indeed, and indoor portrait-painters make very varying, individual 
and manneristic use of it; while one may pass in review a whole 
wall of pictures without once getting the sensation (or perception!) 

"I believe now that I did hear something." I am referring, however, to the 
extreme, but (for certain persons, at any rate) not infrequent cases, when we 
say "No! I didn't hear a thing." 
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of black. It is otherwise with the rest ; music, whether we regard it 
from the composer's or from the hearer's standpoint, depends upon 
the rest, as it depends upon the hold, for a variety of effects. But 
these effects are, in the first instance, esthetic, not psychological; 
and the psychological facts upon which they are based must be 
worked out, experimentally, in the different cases. Meumann, writ- 
ing from a wide experimental acquaintance with rhythms, remarks: 
"Especially striking is the rhythmical effect of the different kinds 
of 'rests.' . . . The causes of this effect of the rests are an impor- 
tant subject in the psychological investigation of rhythm. I am 
disposed to ascribe it essentially to the influence of central adapta- 
tion to the change of attentional energy, or, in other words, of adap- 
tation to the succession of tones which had been maintained up to the 
beginning of the rest. In consequence of this adaptation there 
arises at the beginning of the rest a definite expectation of a similar 
tonal sequence, and the non-fulfilment of expectation seems to give 
the rest its peculiar attraction." 6 This view is offered, no doubt, 
merely as a general impression; it would have been elaborated and, 
in all likelihood, modified in later articles, had Meumann been able 
to carry his labors to completion ; I do not myself regard it as ade- 
quate. It illustrates, however, what I take to be indisputable, the 
complex and positive character, psychologically considered, of the 
rest-experience. A filling by expectation and disappointment is very 
different from a sheer auditory blank, very different even from a 
shaped and perceptible auditory blank. 

And what, lastly, of Mach, and his parallel of time-shapes with 
space-shapes? I turn to the paragraph from which Ward quotes, 
and I find its opening sentence to be this : "I conceive it to be beyond 
question that there is a peculiar, specific time-sensation." One 
might perhaps hesitate, after reading the text of 1886, to decide 
whether Mach recognizes simply a specific sensation of succession, 
or whether besides this (and possibly given with it) there is a 
specific sensation of duration. But the text of 1900 is explicit. 
"If a tone A is followed by a color or a scent B, one is always sure 
that B followed A, though the estimate of the interval separating A 
and B is not materially influenced by the quality of these sensa- 
tions. It must be, then, that another and distinct process is in- 
volved, which is not affected by variation of the sensory quality, but 
is completely independent of it, and by which we estimate the 
time." The alternation of sound and silence is thus, for Mach, an 
alternation, not of sound and nothing, but rather of sound-time and 

6 E. Meumann, ' ' Untersuchungen zur Psychologie und Aesthetik des Rhyth- 
mus," Wundt's Philos. Studien, X., 1894, page 309. 
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of pure (sensory) time; the "blank" interval has a specific time- 
content. 

"Blue and green," says Ward in his concluding paragraph, "are 
both positive sensations, because both have assignable stimuli and 
can occur in any order and independently: black is not a positive 
sensation, because it has no assignable stimulus and depends solely 
on the cessation of light, internal or external." But is not the 
"possibility of assigning a stimulus" irrelevant to psychology? Is 
not that Ward's own view in other contexts? "If we are to come 
to the study of our visual sensations without any prejudice, then 
we must know nothing whatever of the fact that objective light cor- 
responds to white but not to black." That is Hering's statement; 
but the spirit is surely Ward's as well as Hering's: "the simplest 
way" — and psychologically the only way — "is to let the facts speak 
for themselves." But "blue and green can occur in any order." 
If we are speaking of human vision as it is to-day, then so can black 
and white ; we may see white before black, but we may also see black 
before white. If we are speaking genetically — well, then we are 
speaking speculatively. Blue, I take it, appeared earlier than green ; 
and black and white appeared together. Ward too assumes that the 
primitive sensation of sight consists of a "light" which ranges from 
complete darkness to dazzling brightness; and as, for reasons to be 
given later, I can not distinguish between "complete darkness" 
and black, further argument at this point is needless. "Blue and 
green" once more "can occur independently." So, in a given visual 
field, can black and white : a figure may be shown either in black or 
in white upon a gray or colored ground. Or are we here leaving 
psychology for physiology? Then, truly, black and white are inter- 
dependent, but so also are blue and yellow, green and red; and are 
not blue and yellow, for instance, positive sensations ? Lastly, ' ' black 
depends solely on the cessation of light, internal or external." 
Surely an unguarded statement! The "cessation or inhibition of 
the intrinsic light" is an hypothesis of McDougall's; and it is an 
hypothesis to be considered; but it has hardly yet attained the 
rank of established fact. A black, again, will appear on the cessa- 
tion of external light, provided that the eye is already light-adapted 
and that the cessation is sudden; if the eye is dark-adapted, or if 
the external light is gradually reduced (as in twilight), there is no 
vision of black. Conversely, our ordinary vision of blacks requires 
the presence of light : Ward writes, in another passage, that Hering 
has shown "the so-called sensation of the deepest black" to be 
"possible only under the influence of light." 
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What, then, are the positive reasons for attributing a sensory- 
character to the blacks? I should say that they are to be found in 
all the elementary phenomena of vision. These qualities take their 
proper place on the vertical axis of the color-pyramid, and serve 
as end-points of chromatic lines within that structure. The facts 
of adaptation, general and local ; the after-effects of adaptation, 
namely, a modified "sight" or "sightedness" and the negative 
after-image ; the facts of visual contrast ; the facts of indirect vision 
— these are all phenomena in which the blacks play a positive sen- 
sory part. They are also phenomena which may be observed, not 
only by help of black "body-colors," but also when these are re- 
placed by the darkness of an unlit space, such as the interior of a 
black-walled tube ; there is no ground for separating the blacks from 
the darks. In short, black or dark, so far as we are dealing with 
sheer looks, is no more the zero-point of white than blue is the. zero- 
point of yellow ; and when we proceed to experiment, black or dark 
behaves just as other acknowledged qualities behave. I can not see 
that further psychological evidence is necessary. 7 

We should all, nevertheless, welcome an experimentum crucis. 
And there is a hint of one. "Apropos of an experiment which he 
has described," says Ward, "Professor Miiller maintains that it is 
'altogether inconceivable' how this experiment is to be explained 
without assuming the positive character of black. Yet Professor 
McDougall seems to have done this satisfactorily, and even to have 
turned the tables by experiments of his own which give results in- 
compatible with theories of a special black-process." Miiller is in 
truth concerned with a besondere S-Erregung, not directly with the 
positive character of black as sensation; and it is on this ground 
that McDougall meets him. In other words, the experiment is, in 
the present connection, explanatory rather than descriptive ; it bears 
upon physiological hypothesis rather than upon psychological ob- 
servation. Since, however, psychology is involved, we may prop- 
erly give it some consideration here. 

Miiller 's experiment is well-known; he puts a black-red ring 
upon black and white discs, and finds that the red shows well on the 
black, and is hardly perceptible on the white. "In order to obtain 
light ' ' upon this result, McDougall puts a gray-red ring upon gray 
(the same light gray) and white discs, and finds that the red shows 
well on the gray, and is hardly perceptible on the white. He then 
argues that contrast-black ought, on Miiller 's view, to have enhanced 

t It may be remarked that Ward, though his effort to distinguish sensation 
and perception is wholly justified, tends to overestimate the r61e of stimulus. 
Whether a black figure, a "shaped" black, shall arouse in the observer a sensa- 
tion or a perception depends (other things equal) on the observer's attitude. 
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the red on white, by bringing the gray of the gray-red ring nearer 
to neutral gray. He has, however, forgotten the Axiom der Misch- 
empfindungen. Had he put his gray-red upon black, as well as 
upon its own gray and upon white, he would have found that the 
red shows best upon gray, less well on black, still more poorly on 
white; and had he put Miiller's black-red upon his own gray, as 
well as upon black and white, he would have found that the red 
shows best on black, less well on gray, hardly at all on white. (These 
statements hold, at any rate, for the Hering red, which is definitely 
lighter than McDougall's light gray.) You can not, that is to say, 
if you are to get to a positive conclusion, take casual mixtures of 
light and color (casual gray-reds) and set them upon casual back- 
grounds of gray; before you work with grays, you must know the 
course of the chromatic limens, or must know at least the general 
tendency of that course. "We do not, any of us, know either course 
or tendency; we know astonishingly little of the chromatic values 
of our colored papers; but we know enough to realize that the 
knowledge, in a case like the present, is essential to positive argu- 
ment. Miiller himself chose black and white with a reason ; he chose 
them because they were, in the rough, the extremes of the light- 
series, and therefore gave him a maximal difference of light-excita- 
tion. Whatever, therefore, we may think of Miiller's "altogether 
inconceivable" and of the crucial character of his experiment, we 
must recognize that the force of his demonstration is not impaired 
by McDougall's counter-experiment. 

E. B. Titchener. 



PERCIPIENTS, SENSE DATA, AND THINGS 

n^HE perennial interest and difficulty of the problem as to our 
-*- knowledge of the external world is very strikingly shown by 
the various attempts at a new treatment of the problem in the work 
of the American "New Realists," in the writings of Professor S. 
Alexander, its frequent treatment in recent proceedings of the Aris- 
totelian Society, and in Bertrand Russell's "Our Knowledge of the 
External World." 

My own humble contribution to this discussion will be a defense 
of realism, modified only by insistence on the organic and functional 
interdependence and correlation of percipients and perceived objects. 

One must start with analysis of the simplest kind of knowledge 
of external things. It will not do to import physical and psycho- 
logical speculations at the beginning of such inquiry. Speculations 



